
         
               International Journal of Scientific Research in Engineering and Management (IJSREM) 

                    Volume: 10 Issue: 06 | Jun - 2026                            SJIF Rating: 8.659                                       ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                                                                                                                        |        Page 1 
 

Effect of Warehouse Coordination on Order Fulfillment Efficiency: A 

Conceptual and Research Study with Reference to Indian E-Commerce 

Warehousing 
 

 

NITISH KUMAR 

Admission No: 24GSOB2040043 

Batch: 2024-26 

 Under the Guidance of: 

Dr. Shanu Srivastava 

School of Aviation, Logistics and Tourism Management 

GALGOTIAS UNIVERSITY 

 

ABSTRACT 

 

Considering the present global scenario, warehouses have various technologies to make logistics efficient. What they 

often lack is coordination. 

Even the best-equipped fulfillment centers miss delivery targets, make picking errors, and process returns slowly. Not 

because of poor infrastructure, but because internal teams, processes, and systems aren’t aligned. 

This paper investigates how warehouse coordination results in efficient order fulfillment in Indian e-commerce. A 

conceptual framework of the WC-FE Model is introduced based on four coordination dimensions (inter-team 

communication, inventory synchronization, technology integration, and process standardization) and the four 

fulfillment outcomes (order cycle time, accuracy, on-time delivery, and return processing) are tested. 

Four research hypotheses are formed and theoretically validated with evidence from 18 published studies, IBEF and 

Ministry of Commerce reports, and real-world examples from Amazon India, Flipkart, Myntra and Meesho. 

The results are clear: all four dimensions of coordination contribute positively to fulfillment efficiency, and technology 

integration and process standardization are the most significant drivers. 

The WC-FE Model is developed to serve two purposes: a testable framework for future researchers and a practical 

diagnostic tool for warehouse managers in India’s fast-growing logistics industry. 

HAPTER 1: INTRODUCTION 

1.1 Background and Context 

Warehousing has quietly transformed from a simple storage function into one of the most complex and strategically 

important nodes in the modern supply chain. Customers today expect their online orders to arrive not just accurately, 

but fast - sometimes within the same day. This shift in expectation has placed enormous pressure on the internal 

workings of fulfilment warehouses across the world, and particularly in India, where the e-commerce sector is growing 

at a pace that few could have predicted a decade ago. 

India’s logistics sector is in an interesting tension. The country has witnessed significant investments in warehouse 

infrastructure on one side, led by GST harmonization, the PM Gati Shakti project and post-pandemic e-commerce 

boom. The warehousing stock has grown from 162 million sq. ft. in 2012 to over 300 million sq. ft. by 2022 (IBEF, 

2023). Meanwhile, Indian logistics expenses are still hovering around 13-14% of GDP, almost twice the amount paid 

by industrialized economies such as USA or Germany (Ministry of Commerce, 2023). The main notion of 

this study is warehouse coordination. It’s simple, the degree to which the many teams, processes and technology 

systems within a warehouse are integrated. Good coordination, guarantees smooth flow of orders from receipt to 

dispatch. If it fails – due to lack of communication between shifts, discrepancies between WMS records and physical 
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Figure 1 – Conceptual Framework: Warehouse Coordination - OFE 

stock, or lack of communication between systems - delays increase, errors happen and customer satisfaction suffers 

(Malone & Crowston, 1994; Richards, 2018; Bowersox, Closs & Cooper, 2020). 

The purpose of this paper is to analyse the impact of warehouse coordination on order fulfilment efficiency (OFE). 

This is achieved through development of a comprehensive conceptual framework - the WC-FE Model and anchoring it 

to published research evidence and industry illustrations from India’s largest e-commerce fulfilment companies. 

 

1.2 Industry Context: E-Commerce Fulfilment in India 

The Ecommerce of India market is estimated to be USD 350 billion by 2030 (IBEF, 2023) that makes it one of the 

fastest growing e-commerce markets in the whole world. Amazon India and Flipkart together process around 5.5 

million shipments a day (GLG Insights, 2021). Fashion e commerce player Myntra processes hundreds of thousands 

of daily orders with peak sale events such as End of Reason Sale (EORS) pushing volumes into the millions. 

This scale is putting extra pressure on fulfilment warehouses. Warehousing is becoming Automated , Amazon has 

reacted by using Automated Guided Vehicles (AGVs), robotics and AI-driven WMS in its fulfilment centres, and has 

been reported to reduce order processing time by up to 40% (Academia, 2024). 

Likewise, Flipkart has invested in automation but is still grappling with seller coordination issues at third-party 

inventory nodes (Flipkart Stories, 2024). 

By contrast, Myntra has faced challenges in the past with regard to inventory coordination during peak seasons, with 

stockouts, delayed dispatch, and high return rates being attributed to breakdowns in coordination between sellers, 

warehouses, and last-mile partners (Traqo, 2023). 

 

 

1.3 Problem Statement 

Despite the growing importance of warehouse coordination for supply chain performance, empirical and conceptual 

research specifically examining its multi-dimensional effect on order fulfilment efficiency in the Indian warehouse 

context is very limited. Most existing studies focus on specific physical or technological fixes - slotting optimisation, 

layout redesign, automation adoption without looking at the organisational and process-level coordination that 

determines whether those fixes translate into better fulfilment outcomes. This study addresses that gap precisely. 
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1.4 Research Questions 

• RQ1: What are the theoretically grounded dimensions of warehouse coordination that influence order 

fulfilment efficiency? 

• RQ2: How does each coordination dimension, inter-team communication, inventory synchronisation, 

technology integration, and process standardisation - influence specific OFE metrics? 

• RQ3: Which coordination dimension can be identified as the strongest predictor of OFE based on existing 

literature? 

• RQ4: What is a coherent, testable conceptual framework integrating warehouse coordination dimensions 

and fulfilment efficiency outcomes for the Indian logistics context? 

 

1.5 Research Objectives 

• To critically review the existing literature and identify the key dimensions of warehouse coordination and 

how they relate to order fulfilment efficiency. 

• To develop four research hypotheses (H1–H4) that relate each coordination dimension to OFE drawing on 

established theoretical frameworks. 

• To develop a comprehensive conceptual model-the WC-FE Model, which integrates coordination 

dimensions, fulfilment efficiency metrics and moderating variables. 

• To provide contextualization of findings through literature based comparative analysis of e-commerce 

warehouse coordination practices in India. 

• To provide actionable recommendations to warehouse managers based on the theoretical and evidence-

based findings. 

 

1.6 Scope, Research Gap, and Significance 

This study covers warehouse operations in the Indian logistics context, with particular focus on e-commerce 

fulfilment. The research gap being addressed is the absence of a multi-dimensional conceptual framework that maps 

specific coordination dimensions onto specific fulfilment efficiency outcomes in this context. The significance of the 

study lies in offering both researchers and practitioners a structured, theoretically grounded starting point for 

understanding and improving warehouse coordination that goes beyond the technology-centric frameworks that 

dominate most existing work. 

1.7 Structure of the Thesis 

Table 1 – Thesis Structure Overview 

 

Chapter Title Content 

Chapter 1 Introduction Background, problem statement, research questions, objectives, 

scope 

Chapter 2 Literature Review 
Review of 18+ studies; coordination dimensions; OFE metrics; 

research gap 

Chapter 3 
Conceptual 

Methodology 

Research design, WC-FE Model, hypotheses, variable definitions, 

analytical approach 

Chapter 4 
Conceptual Analysis & 

Framework 

Dimension-by-dimension analysis; industry illustrations; integrated 

model application 

Chapter 5 
Discussion & 

Implications 

Discussion of findings; research and managerial implications; 

priority framework 

Chapter 6 
Conclusion & Future 

Summary, novelty, limitations, future directions 
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Research 

CHAPTER 2: LITERATURE REVIEW 

2.1 Warehouse Operations and the Fulfilment Imperative 

Richards (2018) defines warehouse as a planned space for systematic storage and handling of goods and materials. But 

that definition does little to describe the work of modern warehouses. Today’s fulfilment facilities are busy places, 

processing thousands of order lines per shift, managing inventory that must be kept at multiple temperatures and 

serving customers who consider same-day or next-day delivery their basic right. The functions Receiving, put-away, 

order picking, packing, quality checking, dispatch and returns. Each function builds dependencies for co-ordination 

with other functions. 

 

Order picking of all these functions has received the most research attention, and rightly so. It represents about 55% of 

total operating expenses in the warehouse, and about 70% of total operating time (De Koster, Le-Duc, & Roodbergen, 

2007; Alqahtani, 2023). This means any inefficiency gets carried through the rest of the fulfilment process. Data from 

the WERC (2022) annual DC Measures study reaffirms that, for the second year in a row, the two most common 

performance metrics tracked by warehouse operators in the world are order fulfilment accuracy and dispatch time. 

 

What is particularly relevant for this research is the fact that picking efficiency is not only a matter of technology or 

layout – it is fundamentally a matter of coordination. It has been shown that dynamic picking decisions that respond to 

coordination can significantly improve warehouse throughput, even without changes to the physical infrastructure 

(Arxiv, 2024). Amazon’s robotic picking algorithms use stochastic modelling, the coordination logic at scale. That is 

exactly what Amazon does. 

 

2.2 Warehouse Coordination: Theoretical Framework 

Coordination in organisations refers to the synchronisation of interdependent tasks, roles, and information flows 

toward a shared goal (Malone & Crowston, 1994). This foundational concept has been applied across manufacturing, 

healthcare, and logistics research. Applied specifically to warehousing, coordination theory identifies four principal 

dimensions that determine how effectively a fulfilment facility operates as an integrated system. 

2.2.1 Inter-Team Communication (ITC) 

A warehouse’s most obvious coordination mechanism is strong communication across functional teams – picking, 

inventory, QC, dispatch and returns. Bowersox, Closs and Cooper (2020) state that the quality of information and the 

speed of its movement are the essence of the supply chain’s performance. Coordination breakdowns occur when 

communication between teams is sluggish, partial or inaccurate. These failures directly increase order cycle time and 

decrease order accuracy. Quality of communication is positively linked with warehouse and supply chain performance 

(Richards, 2018; JETIR, 2023). 

 

2.2.2 Inventory Synchronisation (IS) 

Inventory synchronization is the process of keeping the actual physical inventory available in the warehouse and the 

records in the Warehouse Management System (WMS) in accurate coordination with each other. Often the problem is 

that the system sends warehouse staff to empty storage bins, or bins that are packed incorrectly or contain blocked or 

unavailable commodities. Such mismatches cause delays in order fulfillment and negatively affect operational 

efficiency. There are various causes for inventory discrepancies, but the most common causes include, scanning errors, 

poor put-away practices, cycle counting delays, and backlogs in return processing (Richards, 2018; Alqahtani,2023). 

 

Alqahtani (2023) found that warehouse performance could be enhanced significantly by using class-based storage 

policy and better inventory accuracy. The study reported that in a retail warehouse the picker traveled approximately 
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22.18% less distance and saved nearly 50 hours of picking time per month. That means better inventory 

synchronization can instantly increase order fulfillment efficiency and overall warehouse productivity. 

 

2.2.3 Technology Integration (TI) 

Technology integration refers to the seamless interoperability of WMS, ERP, barcode scanners, and IoT devices to 

support real-time coordination. The key word here is seamless; a warehouse may have all the right systems installed 

and still gain no coordination benefit if those systems do not exchange data in real time. Tulli (2023) showed that 

combining WMS-driven slotting, zone-based picking, and automation can deliver overall fulfilment efficiency 

improvements exceeding 60%. E-commerce sellers who implemented integrated WMS solutions have reported a 

37% improvement in order fulfilment speed and a 42% reduction in picking errors (IIM study, cited in Omneelab, 

2025). Amazon’s automation and AI technologies are credited with reducing order processing time by up to 40% 

(Academia, 2024). 

 

2.2.4 Process Standardisation (PS) 

Standard Operating Procedures (SOPs) are a way to decrease inefficiencies in day to day operations, at the same time 

also ensuring that coordination methods are constant throughout shifts and different workers. Richards (2018) states 

that standardization of processes provides the foundation for operational efficiencies as even the most advanced 

technologies cannot achieve their full potential without the advantage of clearly defined and consistent procedures. 

Cross training personnel further enhances this standardisation as it reduces the reliance on one person to do certain 

duties. Parameswari and Harini (2025) also observed that operational standardisation is one of the main characteristics 

that distinguish high-performing fulfilment centres from the less efficient ones. 

 

2.3 Order Fulfilment Efficiency: Metrics and Benchmarks E-commerce India 

Order fulfilment efficiency is defined as the ability of a warehouse to process and dispatch customer orders accurately, 

on time, and at the lowest possible cost (Chopra & Meindl, 2021). This study focuses on four key OFE metrics as its 

dependent variable indicators, consistent with their prevalence in prior research (De Koster et al., 2007; Alqahtani, 

2023; Tulli, 2023; WERC, 2022). 

Table 2 – OFE Metrics: Definitions & Industry Benchmark 

 

OFE Metric Definition Industry Benchmark 

Order Cycle Time Time from order receipt to dispatch 
< 4 hours (same-day); < 24 hours (next-

day) 

Order Accuracy Rate % of orders dispatched without errors 
≥ 98% (Amazon); 92–95% (smaller 

operators) 

On-Time Delivery Rate 
% of orders dispatched within committed 

SLA 

≥ 95% (high performers); 80–88% 

(average) 

Return Processing Efficiency 
Speed of processing returns to usable 

stock 

< 48 hours (Amazon); 3–7 days (smaller 

ops) 

Inventory Accuracy 
Match between physical stock and WMS 

records 

≥ 99% (automated); 92–96% 

(manual/semi-auto) 

2.4 Technology’s Role in Enabling Warehouse Coordination 

Technology is today at the heart of warehouse coordination. WMS platforms give real-time inventory information, 

automate wave planning, enforce FEFO or FIFO picking logic and create performance dashboards (Richards, 2018). 

Using IoT sensors, you can track the quality of the products in real time, which is a significant aspect in 

pharmaceuticals that need temperature maintenance. The use of AI and machine learning is increasingly used for 

demand forecasting, slotting optimization and predictive maintenance, and many more which improves further the 
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quality of coordination, management, logistics and overall efficiency (Tulli, 2023; Li, 2025). But technology 

integration does not inherently generate coordination benefits. The value of a WMS is driven by data accuracy, staff 

acceptance and connection with adjacent systems (ERP, IoT, scanning). In well-equipped facilities, coordination is 

hindered by information gaps due to low adoption rates or fragmented systems (Intech Open, 2023). That is why 

technology integration is the relevant in coordinating construct in our study. 

 

2.5 Indian E-Commerce Warehouse Coordination: A Comparative Analysis 

2.5.1 Amazon India: High Coordination, High OFE 

One of the most obvious examples of high-coordination warehouse operations in India is Amazon India’s fulfillment 

network. Its fulfillment facilities have robotics, AGVs and AI-powered WMS that interact seamlessly with the 

company’s ERP and last-mile tracking systems. Amazon's use of automation and AI technology has been reported to 

cut order processing time by as much as 40%. The strategic density of its fulfillment network contributes to lowering 

delivery costs by over 20% and keeping typical delivery times under 48 hours (Academia, 2024). Amazon handles 80–

85% of Amazon Transportation Services shipments Amazon controls the entire process through a vertically integrated 

coordination mechanism that reduces manpower need in their entire logistics operation from warehouse until 

delivery (GLG Insights, 2021). The Kiva (now Amazon Robotics) system, deployed across many fulfillment centers, 

brings the shelves to static pickers rather than sending pickers along aisles – a physical redesign of the coordinating 

interface between inventory, picking and dispatch. Tulli (2023) estimates that this has decreased travel time per order 

by roughly 60%. Real-time visibility dashboards allow each team lead to know exactly what’s happening across all 

warehouse processes at any given moment, allowing immediate coordination adjustments during demand spikes. 

 

2.5.2 Flipkart - Strong Investment, Coordination Still Evolving 

Flipkart has invested much in fulfillment automation with AGVs in its big format fulfillment centers and wave picking 

optimization in its sortation centers (Flipkart Stories, 2024). To reduce middle-mile distances, the corporation has 

added new states to its fulfillment center network including Uttar Pradesh, Telangana, New Delhi, Patna, Punjab and 

many other states. Its own logistics arm, Ekart, handles about 65-70% of shipments, which is lower than Amazon’s 

self-fulfillment ratio, indicating a larger reliance on third-party coordination (GLG Insights, 2021). 

 

Seller cooperation is still a big difficulty in the Flipkart ecosystem. The regional imbalances in utilization, i.e. 

concentration of inventory in certain fulfilment centers but not in regions where there is demand, are due to partial 

coordination between demand forecasting, seller inventory placement and FBF (Fulfilment by Flipkart) protocols. 

Studies suggest that a major difficulty for sellers to enhance delivery efficiency is the lack of seamless collaboration 

with Flipkart’s logistics partners (WareIQ, 2025). 

 

2.5.3 Myntra - Fashion Complexity and Coordination Challenges 

Myntra has numerous fulfilment models - Myntra Managed Fulfillment, Seller Fulfilled and M-Direct, which results in 

a heterogeneous warehouse coordination environment, with distinct seller cohorts following different process 

standards. This variant introduces coordination complexity and many other issues during logistics that is documented 

in fulfillment issues. Myntra’s delays in delivery are mainly because of inventory management and coordination of 

warehouse operations. The logistics network is handling huge volume of order but is facing issues with visibility of 

inventory, accuracy of demand forecasting and standardization across seller-fulfilled nodes (Traqo, 2023). 

The simultaneous pressure on the teams involved in picking, packing and dispatching during peak sale events such as 

EORS has traditionally resulted in high return rates, late deliveries and customer complaints. These outcomes are 

directly compatible with the coordination failure patterns found in the literature. Myntra e-commerce merchants who 

adopted specialized WMS solutions experienced a 37% improvement in order fulfilment speed and a 42% reduction in 

picking errors (Omneelab, 2025). 

The company has numerous types of fulfillments - Myntra Managed Fulfillment, Seller Fulfilled, and M-Direct - 

leading to a heterogenous ecosystem of warehouse coordination where different sellers and suppliers follow distinct 

chain process, methods and terms and conditions. Myntra’s delays in delivery are mainly because of inventory 
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management and coordination of warehouse operations. The logistics network is handling huge volume of order but is 

facing issues with visibility of inventory, accuracy of demand forecasting and standardization across seller-fulfilled 

nodes (Traqo, 2023). The coordination failure patterns identified in the literature have been reflected in the pressure on 

the picking, packing and dispatch teams during peak sale events such as EORS which has previously resulted in higher 

return rates, late deliveries and customer complaints. For e-commerce sellers on Myntra who deployed specialized 

WMS solutions, their order fulfillment speed increased by 37% and the picking mistake rates dropped by 42% 

(Omneelab, 2025). 

 

2.5.4 Comparative Summary 

Table 3 – Comparative OFE Performance: Amazon vs. Flipkart vs. Myntra 

 

 

2.6 Warehouse Layout and Process Optimisation 

Coordination efficiency is directly related to layout optimization. It is good to have a full understanding of this. In 

Tulli (2023) it was demonstrated that through combining slotting optimization, zone-based picking and automation 

fulfillment efficiency savings of over 60% were achieved. By applying slotting optimization alone, reductions in trip 

times of up to 30% were achieved, and zone-based picking techniques gave improvements in picking speed of 25-

40%. Alqahtani (2023) mentioned that by rearranging the storage according to the ABC class analysis, the total travel 

distance was reduced by 22.18%, and it led to a reduction of about 50 hours of picking time per month in a retail 

warehouse and that leads to overall logistics efficiency. 

 

The results support the coordination paradigm underlying this study, namely, layout and process decisions are 

essentially coordination decisions. Inventory Synchronization - Put high frequency items near picking zones. Zone 

based picking is an inter-team process standardization. An example of this technology integration is WMS guided 

wave picking. Thus, the coordinating lens includes and integrates the physical and technological elements of the 

warehouse management. 

 

 

 

 

 

 

 

 

 

 

 

 

Company 

 

Tech 

Integration 

 

Process 

Standardization 

 

OFE 

Performance 

 

Key Coordination Pattern 

Amazon India 
Very High Very High Very High 

Integrated robotics + WMS; 40% cycle 

time reduction; 80-85% captive delivery 

 

Flipkart 

 

High 

 

Medium-High 

 

High 
Strong automation; seller coordination 

gaps; regional inventory imbalance 

 

Myntra 

 

Medium 

 

Medium 

 

Medium 
Multi-model complexity; peak-season 

coordination failures; high return rates 

Meesho / 

Smaller 
Low–Medium Low Below Average 

Manual/semi-auto processes; high 

inventory record inaccuracy 
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2.7 Summary of Key Studies 

Table 4 – Summary of Key Studies on Warehouse Coordination and Order Fulfillment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Author(s) & Year Research Focus Key Finding Methods 

 

Alqahtani (2023) 
Storage policy optimisation, 

retail warehouse 

Class-based storage reduces 

travel time 22.18%, saves 50 

hrs/month 

ABC analysis, AHP, 

COI index 

 

Tulli (2023) 
Warehouse layout 

optimization 

Combined slotting + zoning + 

automation: >60% efficiency 

improvement 

Mixed-methods; 

simulation 

 

De Koster et al. (2007) 

 

Warehouse order picking 

design 

Order picking = 55% of 

warehouse costs; zone/wave 

picking reduces travel by 25–

40% 

 

Literature review; 

analytical models 

Academia (2024) 
Amazon supply chain 

efficiency 

Amazon’s automation & AI cut 

order processing time 40% 

Case study; 

secondary analysis 

 

Omneelab/IIM (2025) 
WMS impact on Myntra 

seller OFE 

Dedicated WMS: 37% faster 

fulfilment, 42% fewer picking 

errors 

IIM study; industry 

report 
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2.8 Identified Research Gaps 

The reviewed literature reveals three clear gaps that this study addresses. First, no study has developed a multi-

dimensional warehouse coordination framework-integrating communication, synchronisation, technology, and process 

dimensions and mapped it onto specific OFE metrics in the Indian context. Second, existing research is predominantly 

Author(s) & Year Research Focus Key Finding Methods 

Flipkart Stories (2024) Flipkart warehouse 

automation 

AGVs + strategic FC expansion 

improve order processing and 

delivery times 

 

Industry report 

 

Traqo (2023) 
Myntra delivery delay 

factors 

Poor inventory coordination and 

process fragmentation = primary 

drivers of delays 

Analytical; case 

documentation 

 

JETIR (2023) 
Warehouse management in 

SC integration 

Effective communication and 

coordination improve SC 

efficiency 

 

Secondary analysis 

 

IntechOpen (2023) 
Traditional vs. automated 

warehouses 

Automated systems reduce error 

rates and increase throughput 

consistency 

 

Systematic review 

Bowersox et al. (2020) Supply chain logistics 

management 

Logistics performance is a 

function of information quality 

and flow speed 

 

Conceptual/textbook 

Malone & Crowston 

(1994) 

Interdisciplinary 

coordination theory 

Coordination = synchronisation 

of interdependent tasks, roles, 

and information flows 

 

Theoretical 

 

Galbraith (1974) 
Organizational information 

processing theory 

Organisations must match 

information processing capacity 

to operational complexity 

 

Theoretical 

Pfeffer & Salancik 

(1978) 

 

Resource dependency theory 

Organisations acquire 

technology to reduce uncertainty 

and manual dependence 

 

Theoretical 

 

Richards (2018) 
Warehouse management 

practices 

Process standardisation is the 

foundation from which all 

efficiency gains flow 

 

Practitioner guide 

 

WERC (2022) 
DC performance benchmarks 

Order fulfilment accuracy and 

on-time dispatch are top two 

KPIs globally 

 

Industry survey 

Chopra & Meindl 

(2021) 

Supply chain management 

theory 

Coordination and information 

quality are central to SC 

efficiency 

 

Conceptual/textbook 

Parameswari & Harini 

(2025) 

E-commerce vs. traditional 

retail 

Process standardisation is a key 

differentiator in high-

performing operations 

 

Comparative review 

Ministry of 

Commerce (2023) 

 

India logistics performance 

India logistics costs at 13–14% 

of GDP; coordination failures a 

key factor 

 

Government report 
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empirical and context-specific; a conceptual study offering a generalisable theoretical framework is absent. Third, the 

theoretical foundations of warehouse coordination research are fragmented coordination theory, information 

processing theory, and resource dependency theory have not been integrated into a unified model. This study 

addresses all three gaps. 

CHAPTER 3: CONCEPTUAL METHODOLOGY 

3.1 Research Design and Philosophy 

The study is designed conceptually based on a pragmatic philosophical approach. A conceptual study produces 

theoretical understanding without collecting original primary data, but by synthesizing published academic literature, 

theoretical models and secondary evidence to develop new frameworks, propositions or models (Jaakkola, 2020; 

Gilson & Goldberg, 2015). This is well-suited when the aim is to develop a testable theoretical framework or to 

combine disparate empirical findings into a unified model, both of which are key objectives here. 

A deductive approach is used throughout: hypotheses are derived from established theories (Malone & Crowston, 

1994; Galbraith, 1974; Pfeffer & Salancik, 1978) and mapped onto the conceptual model. The study does not test these 

hypotheses statistically; rather, it provides the theoretical justification for each and positions them for future empirical 

verification. 

The literature search covered databases including Google Scholar, ResearchGate, Emerald Insight, Science Direct, and 

official government and industry portals (IBEF, Ministry of Commerce, WERC). Search terms included: warehouse 

coordination, order fulfilment efficiency, WMS integration, inventory synchronisation, supply chain coordination 

India, e-commerce logistics. Studies published between 2000 and 2025 were included, with preference given to 

publications from 2015 onwards. 

 

3.2 The WC-FE Conceptual Research Model 

The Warehouse Coordination–Fulfilment Efficiency (WC-FE) Model is the primary output of this study’s 

methodological phase. The model proposes that four independent variable dimensions of warehouse coordination 

influence one dependent variable, order fulfilment efficiency are as measured by four key metrics. Two moderating 

variables: warehouse type (pharmaceutical/e-commerce vs. general) and operational scale (high-volume vs. low-

volume) are identified as contextual factors that may strengthen or weaken the coordination–OFE relationships. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 – WC-FE Conceptual Model with Hypotheses 
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3.3 Hypothesis Development 

H1: Inter-Team Communication and Order Fulfilment Efficiency 

Coordination Theory (Malone & Crowston, 1994) establishes that managing dependencies between tasks requires 

structured communication. In a warehouse, the picking team depends on receiving/put-away for accurate inventory 

placement; the dispatch team depends on QC for clearance; the inventory team depends on all sub-functions for 

accurate stock records. When communication between these teams is delayed, incomplete, or inaccurate, coordination 

breakdowns occur that directly extend order cycle time and reduce order accuracy. 

Bowersox, Closs, and Cooper (2020) argue that logistics performance is fundamentally a function of information 

quality and flow speed. JETIR (2023) confirms that communication quality is positively associated with supply chain 

efficiency. Based on this foundation: 

H1: Inter-team communication quality is positively associated with order fulfilment efficiency. 

H2: Inventory Synchronisation and Order Fulfilment Efficiency 

Galbraith’s Information Processing Theory (1974) states that organizations need to align their information processing 

capability to operational complexity. Inventory discrepancies between physical stock and WMS records comprise a 

basic information failure: the task direction of the WMS (directing a picker to a location) is based on wrong 

information leading to mispicks, re-picks and order delays. Alqahtani (2023) showed that correct inventory location is 

the prerequisite for any picking method improvement. According to Richards (2018), inventory record accuracy is the 

most crucial data quality indicator in warehouse operations. 

 

H2: Inventory synchronisation between physical stock and WMS records is positively associated with order 

fulfilment efficiency. 

H3: Technology Integration and Order Fulfilment Efficiency 

Organizations select technological resources in order to reduce uncertainty and operational dependence (Resource 

Dependency Theory, Pfeffer & Salancik, 1978). Warehouse integrated technology (WMS, ERP, RFID, IoT) removes 

dependence on manual coordination, provides real time visibility of operations and allows automatic decision support. 

Tulli (2023) showed that the WMS-driven optimization with automation provides more than 60% improvement in the 

OFE. Intech Open (2023) showed that the automated systems reduce the mistake rates and improve the consistency. 

Importantly, technology integration is not the same as technology adoption - a warehouse may have both a WMS and 

an ERP system but not reap the benefits of coordination if the two systems are not sharing data in real time. The value 

of technology is realized in integration, not just implementation. 

 

H3: The degree of technology integration within warehouse operations is positively associated with order 

fulfilment efficiency. 

H4: Process Standardisation and Order Fulfilment Efficiency 

Lean operations theory and Coordination Theory (Malone & Crowston, 1994) both support process standardisation as 

a fundamental coordination mechanism. SOPs reduce variability - the primary source of coordination uncertainty - by 

ensuring that every team member performs each task in a consistent, predictable manner that other teams can depend 

upon. Cross-training extends standardisation across personnel, eliminating single-point-of-failure dependencies. 

Richards (2018) identifies process standardisation as the foundation from which all other efficiency gains flow. 

Parameswari and Harini (2025) confirm that operational standardisation is a key differentiator in high-performing 

fulfilment operations. The absence of documented, enforced SOPs is consistently identified as a root cause of 

coordination failures (JETIR, 2023). 
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H4: The extent of process standardisation through SOPs and cross-training is positively associated with order 

fulfilment efficiency. 

Table 5 – Research Hypotheses Summary 

 

 

Hypothesis 
IV (Coordination 

Dimension) 

 

Proposition 

 

Theoretical Basis 

H1 
Inter-Team 

Communication 

Positively associated with 

OFE 

Coordination Theory (Malone & 

Crowston, 1994) 

H2 
Inventory 

Synchronization 

Positively associated with 

OFE 

Information Processing Theory 

(Galbraith, 1974) 

H3 Technology Integration 
Positively associated with 

OFE 

Resource Dependency Theory 

(Pfeffer & Salancik, 1978) 

H4 
Process Standardization Positively associated with 

OFE 

Coordination Theory; Lean 

Operations Theory 

 

3.4 Variable Definitions 

Table 6 – Research Variables: Definitions and Theoretical Basis 

 

Variable Type Conceptual Definition Key Source(s) 

Order Fulfillment 

Efficiency (OFE) 

 

Dependent 

Capacity to process and dispatch 

orders accurately within committed 

timeframes at minimum cost. 

Chopra & Meindl (2021); 

WERC (2022) 

 

Warehouse Type 

 

Moderating 

Pharmaceutical/e-commerce vs. 

general warehousing: shapes 

intensity of coordination 

requirements 

 

Li (2025); Chopra & Meindl 

(2021) 

 

Operational Scale 

 

Moderating 

High-volume vs. low-volume 

operations - higher scale amplifies 

coordination complexity 

IBEF (2023); Ministry of 

Commerce (2023) 

 

Variable Type Conceptual Definition Key Source(s) 

Inter-Team 

Communication (ITC) 

 

Independent 

Quality, speed, and accuracy of 

information exchange between 

warehouse sub-function teams 

Malone & Crowston (1994); 

Bowersox et al. (2020) 

Inventory 

Synchronization (IS) 

 

Independent 

Alignment between physical stock 

positions and WMS records, 

enabling accurate task allocation 

Richards (2018); Alqahtani 

(2023) 

Technology 

Integration (TI) 

 

Independent 

Seamless interoperability of WMS, 

ERP, scanning, and IoT systems 

for real-time coordination support 

 

Tulli (2023); IntechOpen (2023) 

 

Process 

Standardization (PS) 

 

Independent 

Development, documentation, and 

enforcement of SOPs and cross-

training across all warehouse sub-

functions 

 

Richards (2018); Parameswari 

& Harini (2025) 
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3.5 Analytical Approach 

Since this is a conceptual study, the analytical approach is theoretical and discursive rather than statistical. The 

analysis in Chapter 4 applies the WC-FE Model through the following conceptual tools: 

• Literature synthesis: Integrating findings from 18+ published studies to build the conceptual case for each 

hypothesis. 

• Theoretical argumentation: Applying coordination theory, information processing theory, and resource 

dependency theory to explain the mechanism of each IV–DV relationship. 

• Secondary contextual evidence: Using publicly available information about Indian e-commerce warehouse 

operations as illustrative references to ground the model in practical reality. 

• Comparative analysis: Identifying which coordination dimensions have the strongest theoretical and 

empirical support in the literature, to propose a relative importance ranking. 

CHAPTER 4: CONCEPTUAL ANALYSIS AND FRAMEWORK APPLICATION 

4.1 Coordination Dimension 1: Inter-Team Communication (H1) 

Inter-team communication is the most visible and immediate coordination mechanism in any warehouse. In a typical 

order fulfilment cycle, a minimum of five teams must exchange time-sensitive information: the receiving team 

communicates GRN completion to inventory; the inventory team confirms bin availability to the picking team; the 

picking team flags shortages or discrepancies to inventory; the QC team notifies dispatch of holds or clearances; and 

the dispatch team communicates vehicle loading back to the system. Each of these handoffs is a potential coordination 

failure point (Malone & Crowston, 1994). 

Research consistently confirms that communication failures are a primary driver of fulfilment delays. JETIR (2023) 

found that poor inter-team communication in warehouses leads to cascading delays: a single unresolved shortage that 

is not communicated promptly can hold up an entire order wave. Bowersox, Closs, and Cooper (2020) argue that the 

competitive advantage of modern logistics operations lies in information speed and accuracy as much as in physical 

infrastructure. 

Table 7 – Inter-Team Communication: Key Failure Types & OFE Linkages 

 

Communication Failure Type Affected OFE Metric Mechanism of Impact 

Inventory shortage not 

communicated to picks 
Order Cycle Time 

Picker travels to empty bin; delay for re-

allocation 

QC hold not communicated to 

dispatch 
Order Accuracy Rate Held item dispatched in error 

Priority order change not 

cascaded 

On-Time Delivery Rate 
High-priority order processed in normal 

sequence 

Return status not updated to 

inventory 

Return Processing 

Efficiency 

Return stock unavailable for reorder; revenue 

loss 

 

The theoretical mechanism supporting H1 is straightforward: higher ITC quality reduces information gaps between 

interdependent sub-functions, shortening response times, reducing errors, and improving all four OFE metrics. The 

relationship is expected to be positive and significant, with the strongest effect on order cycle time and order accuracy 

rate. 

4.2 Coordination Dimension 2: Inventory Synchronisation (H2) 

Inventory synchronisation is the foundational data quality requirement for all warehouse coordination. The WMS 

directs all task execution, picking, put-away, replenishment, QC: based on its record of where inventory is located and 

in what condition. If these records are inaccurate, all downstream coordination is compromised regardless of how well 
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teams communicate or how integrated the technology is (Richards, 2018). 

Sources of inventory desynchronisation include scanning errors during receiving or put-away, manual moves without 

system confirmation, cycle count backlogs, and unprocessed returns. In pharmaceutical warehousing, the stakes are 

even higher: an item showing as available in the WMS but on quality hold or past expiry can cause a compliance 

violation in addition to a fulfilment error (Li, 2025). 

Table 8 – Inventory Synchronization: Key Failure Types and OFE Linkages 

 

Sync Failure Type Affected OFE Metric Mechanism 

Empty bin shown as stocked 
Order Cycle Time; OAR Mispick; picker must find alternative bin, 

delaying order 

Wrong bin location in WMS Order Accuracy Rate 
Incorrect item picked; order dispatched with 

error 

Hold stock shown as available OAR; OTDR 
Held or expired item dispatched; customer 

complaint; return 

Return not re-inducted in WMS 
Return Processing 

Efficiency 

Stock unavailable for reorder; phantom 

inventory created 

 

Alqahtani (2023) demonstrated that storage policy improvements that also improve inventory location accuracy yield 

measurable OFE gains. The theoretical support for H2 comes from Galbraith’s (1974) information processing theory: 

as operational complexity increases, the organisation needs higher information processing capacity, and inventory 

synchronisation is the mechanism by which WMS information processing remains accurate and trustworthy. 

4.3 Coordination Dimension 3: Technology Integration (H3) 

Technology integration is the strongest enabler of automated coordination in modern warehouses. When WMS, ERP, 

and IoT systems are fully integrated, coordination that previously required manual communication - checking system 

data, cross-referencing records, escalating holds - becomes automated. This eliminates communication latency and 

reduces the probability of human error in coordination-critical decisions (Tulli, 2023; Intech Open, 2023). 

The distinction between technology presence and technology integration is critical. A warehouse may have a WMS 

and temperature IoT sensors, but if the IoT alert does not automatically create a hold flag in the WMS, a human must 

perform that translation manually: creating a lag per incident that, at scale, translates into significant on-time delivery 

failures. Full integration eliminates this dependency. 

Table 9 – Technology Integration: Key Features and OFE Linkages 

 

Integration Feature OFE Metric Improved Mechanism 

WMS–ERP real-time data sync 
Order Accuracy; Cycle 

Time 

Inventory and order data aligned; no manual 

reconciliation needed 

IoT–WMS automated hold 

flagging 
OAR; OTDR 

Exceptions auto-flagged; no manual lag 

between detection and system update 

Priority order flagging in WMS On-Time Delivery Rate 
Urgent orders fast-tracked in pick waves 

automatically 

Automated return WMS 

processing 

Return Processing 

Efficiency 

Returns inducted without manual data entry; 

stock available faster 

 

Tulli (2023) shows that OFE improvements from integrated automation can exceed 60% in well-designed facilities. 

Resource Dependency Theory (Pfeffer & Salancik, 1978) explains why: integrated technology reduces the 

warehouse’s dependence on manual coordination, which is subject to human variability and fatigue, thereby improving 
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consistency and reliability of fulfilment outcomes. 

4.4 Coordination Dimension 4: Process Standardisation (H4) 

Process standardisation is the organisational foundation upon which all other coordination mechanisms operate. 

Without documented and enforced SOPs, the same task may be performed differently by different staff members or 

across different shifts: creating variability that other teams cannot depend upon. A picker who leaves scanned items in 

an undocumented staging area, a QC inspector who applies different verification steps to save time, or a packer who 

skips batch verification- all create downstream coordination failures regardless of how good the communication or 

technology systems are (Richards, 2018). 

 

Cross-training, as a core component of process standardisation, is particularly critical for eliminating single-point-of-

failure dependencies. When only one or two staff members are qualified for a specialised function, the absence of 

those individuals creates a coordination bottleneck that no other mechanism can resolve. Cross-training distributes the 

capability across a larger pool of staff, building organisational resilience. 

Table 10 – Process Standardization: Key Elements and OFE Linkages 

 

 

Standardization Element 
OFE Metric 

Improved 

 

Mechanism 

Documented SOPs for all sub-

functions 
OAR; OCT 

Reduces variability; predictable task execution 

enables reliable handoffs 

Cross-training across picking, 

packing, QC 
OTDR; OCT 

Eliminates single-point bottlenecks; enables 

surge reallocation 

Standardized shift handover 

protocol 
OCT; OAR 

Incoming shift has complete, accurate 

operational status 

Defined priority escalation 

procedures 
OTDR 

Urgent orders fast-tracked without ad hoc 

decisions 

Structured new-staff induction OAR (long-term) 
New staff reach standard performance faster; 

error rate lower 

 

Parameswari and Harini (2025) confirm that process standardisation is a primary differentiator in high-performing 

fulfilment operations. JETIR (2023) identifies inconsistent SOPs as a root cause of fulfilment failures in Indian 

warehouses. The theoretical support for H4 is strong across both coordination theory and lean operations theory. 

4.5 Industry Evidence: E-Commerce Warehouse Coordination in India 

A practical lens to test the propositions of the WC-FE Model may be observed through a comparative analysis of 

Amazon India, Flipkart and Myntra. Amazon’s documented leadership in technology integration and process 

standardization directly translates to the highest OFE performance in the Indian e-commerce industry – order 

processing time reduced by 40%, on-time delivery consistently above 95%, and highest order accuracy rates in the 

segment, which is what H3 and H4 research predicted precisely in earlier study (Academia, 2024). Flipkart’s 

moderate coordination profile, good technology in owned fulfillment centers against weaker process standardization 

across seller-fulfilled nodes: maps to good but variable OFE with regional inventory imbalances suggesting inventory 

synchronization issues linked with H2. H2 and H4 forecast that Myntra’s reported issues during peak seasons, 

stockouts, delayed shipping, large returns: are consistent with weak process standardization and inventory coordination 

against the high performing benchmark (Traqo, 2023; Omneelab, 2025). 
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Figure 3 – E-Commerce OFE Comparison by Coordination Dimension 

 

4.6 Integrated WC-FE Model Analysis 

Drawing together the dimension-by-dimension analysis, the WC-FE Model proposes the following integrated 

set of relationships between coordination dimensions and OFE outcomes: 

Table 11 – Integrated WC-FE Model: Predicted Relationship Strengths 

 

Coordination Dimension 

(IV) 

Primary OFE Metric 

(DV) 

Secondary OFE 

Metric 

Predicted Relative 

Strength 

Inter-Team Communication 

(ITC) 
Order Cycle Time Order Accuracy Rate 

Moderate–Strong (β 

~0.21) 

Inventory Synchronization 

(IS) 
Order Accuracy Rate 

Return Processing 

Efficiency 
Moderate (β ~0.18) 

Technology Integration (TI) Order Cycle Time 
On-Time Delivery 

Rate 
Strong (β ~0.29) 

Process Standardization (PS) Order Accuracy Rate 
On-Time Delivery 

Rate 
Strong (β ~0.28) 

 

 

Note: β values are theoretical estimates derived from literature weight of evidence, not from statistical analysis. 

The predicted β values are derived from the theoretical weight of evidence in the literature, not from statistical 

analysis. Technology Integration and Process Standardisation are predicted as the strongest predictors of OFE based on 

the breadth and consistency of their theoretical and empirical support in the reviewed literature. 
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CHAPTER 5: DISCUSSION ON FINDINGS AND IMPLICATIONS 

5.1 Discussion of Key Conceptual Findings 

The WC-FE Model developed in this study proposes that all four dimensions of warehouse coordination: inter-team 

communication, inventory synchronisation, technology integration, and process standardisation are positively 

associated with order fulfilment efficiency. This finding is consistent with, and extends, the existing literature in three 

important ways. 

First, the model confirms and integrates the fragmented empirical findings of prior studies. De Koster et al. (2007) 

showed that picking strategy optimisation improves throughput; Alqahtani (2023) showed that storage policy and 

inventory accuracy improve travel efficiency; Tulli (2023) showed that technology-driven optimisation improves OFE 

by over 60%. Each of these studies captures one dimension of coordination (process, inventory, technology, 

respectively). 

Second, the industry evidence from India’s e-commerce landscape validates the model’s core proposition: that 

coordination failures: not infrastructure or technology gaps alone are the primary constraint on OFE in many facilities. 

The OFE hierarchy among Indian e-commerce players closely mirrors the coordination quality hierarchy, with 

Amazon (strongest on TI and PS) consistently outperforming Myntra (weakest on PS relative to scale) in fulfilment 

metrics (Academia, 2024; Traqo, 2023). 

Third, the relative importance ranking of coordination dimensions TI > PS > ITC > IS in terms of predicted OFE 

effect provides a novel theoretical contribution. Prior studies have not systematically compared the relative importance 

of these dimensions. The ranking is grounded in the breadth of literature support for each dimension and the theoretical 

reasoning developed in Chapter 4. 

The primacy of Technology Integration (β ~0.29) and Process Standardisation (β ~0.28) has important practical 

implications. It suggests that investing in technology without concurrent process standardisation does not fully realise 

OFE gains and vice versa. The strongest-performing warehouses, as illustrated by Amazon India, combine both. 

Amazon’s investment in robotics and AI achieves its impact because it is deployed within a tightly standardised 

process framework. Myntra’s technology investments are partially offset by process fragmentation across multiple 

fulfilment models. 

5.2 Implications for Research 

This study makes three specific contributions to academic knowledge. First, the WC-FE Model is the first framework 

in the literature to integrate coordination theory, information processing theory, and resource dependency theory into a 

unified warehouse coordination-fulfilment efficiency model. Second, the model is developed and grounded in the 

Indian e-commerce warehousing context, addressing a gap in a rapidly growing but under-researched logistics 

environment. Third, the four hypotheses (H1-H4) derived in this study are ready for empirical testing in future 

research, providing a clear and theoretically justified research agenda. 

 

5.3 Implications for Managers 

The WC-FE Model has direct practical implications for warehouse managers, supply chain directors, and logistics 

operations leaders. Based on the relative importance ranking of coordination dimensions and the industry evidence 

reviewed, warehouse managers should prioritise coordination improvements in the following order benchmark 

(Sources: Omneelab, 2025; Richards, 2018; JETIR, 2023): 
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Table 12 – Coordination Benchmarks and Managerial Priorities 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This framework challenges the common assumption that technology investment alone drives warehouse efficiency. 

The industry evidence illustrates facilities that are technologically advanced but still experiencing coordination failures 

— because technology integration is incomplete or process standardisation is insufficient. Warehouse managers must 

invest in all four coordination dimensions jointly, not sequentially or in isolation. 

 

 

 

Priority Dimension Recommended Actions Expected OFE Benefit 

 

1 

(Highest) 

 

Technology 

Integration 

Achieve zero information gaps between 

WMS, ERP, and scanning systems; 

automate exception alerts; implement 

real-time dashboards for all team leads 

 

20–30% reduction in order cycle 

time; 42% fewer picking errors 

(IIM study, Omneelab, 2025) 

 

2 

 

Process 

Standardization 

Document SOPs for all sub-functions; 

cross-train staff across at least two roles; 

standardise shift handover protocols; 

implement performance KPI boards 

15–25% reduction in error rate; 

eliminates single-point-of-failure 

dependencies 

 

 

3 

 

Inter-Team 

Communication 

Structured daily sync meetings between 

team leads; digital exception-notification 

systems; visible order priority boards 

across picking, QC, and dispatch 

 

10–20% reduction in information-

gap delays 

 

4 

 

Inventory 

Synchronization 

Daily cycle counts for top-20% velocity 

SKUs; scan-confirmed put-away before 

stock is available for picking; same-day 

correction of WMS discrepancies 

10–15% reduction in mispick rate; 

improved inventory accuracy 

toward 99% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 – Coordination–OFE Improvement Framework 
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5.4 Comparison with Existing Literature 

The conceptual findings of this study are consistent with and extend prior work in relevant ways. Alqahtani (2023) 

showed that the coordination in inventory placement with demand patterns reduced the trip time by 22.18%. This 

study reveals that such gains are only possible if the coordination between the teams responsible for the inventory 

management is also strong (H2). Tulli (2023) found that automation combined with process improvements provides 

over 60% efficiency benefits – this study provides the theoretical explanation that it is the combination of technology 

integration and process standardization, not each alone, that drives the strongest OFE performance. 

 

We provide real world validation by comparing Amazon, Flipkart and Myntra; the OFE hierarchy amongst Indian e-

commerce businesses closely matches the coordination quality hierarchy, indicating that the WC-FE Model’s 

predictions are consistent with observed industry outcomes. 

CHAPTER 6: CONCLUSION AND FUTURE RESEARCH 

6.1 Summary of Key Findings 

The purpose of this study was to examine the effect of warehouse coordination on order fulfillment efficiency in the 

Indian logistics context using a conceptual research approach supported by published literature, various thesis report 

based on topic and industry evidence. The WC-FE Model suggests that all four coordination dimensions - inter-team 

communication, inventory synchronization, technology integration, and process standardization – are positively related 

to order fulfillment efficiency. The strongest predictive factors are technology integration and process standardization, 

which is consistent with the theoretical reasoning developed in Chapter 4 and the documented industry evidence from 

Amazon India, Flipkart and Myntra. The model provides a structured and testable framework for future empirical 

research and a practical diagnostic tool for warehouse managers. 

 

6.2 Achievement of Research Objectives 

Table 13 – Achievement of Research Objectives 

 

Objective Status Output 

RO1: Review literature and identify 

coordination dimensions affecting 

OFE 

 

Achieved 
4 dimensions identified and theoretically grounded: ITC, 

IS, TI, PS 

RO2: Develop four research 

hypotheses (H1–H4) 
Achieved 4 hypotheses developed with multi-theory justification 

RO3: Construct the WC-FE 

Conceptual Model 
Achieved 

WC-FE Model integrating 4 IVs, 4 OFE metrics, 2 

moderating variables 

RO4: Contextualise via industry 

comparative analysis 
Achieved 

Amazon vs. Flipkart vs. Myntra framework developed 

from published sources 

RO5: Provide actionable managerial 

recommendations 
Achieved 

Priority action framework with expected OFE impact 

estimates 

 

 

6.3 Novelty and Contribution 

This study’s primary novelty is threefold: (1) it is the first conceptual framework to integrate all four warehouse 

coordination dimensions - communication, synchronisation, technology, and process into a single model mapped 

against specific OFE metrics; (2) it provides the first multi-theory integration (coordination theory + information 

processing theory + resource dependency theory) for warehouse management research in the Indian context; and (3) it 

provides a theoretically justified relative importance ranking of coordination dimensions, offering managerial 
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decision-making guidance that prior studies have not articulated. 

 

6.4 Limitations 

• No primary data: the hypotheses are derived theoretically and have not been statistically tested. The β 

values presented in Table 4.5 are approximations based on literature review rather than regression outputs. 

• Reliance on secondary sources: The conceptual framework is based on published research, much of it 

from a non-Indian context. Whether it can be applied to all Indian warehouses has to be empirically tested. 

• Industry illustrations: The comparison between Amazon, Flipkart and Myntra is based on public and 

published data. Access to the internal operations data would have provided a more accurate comparison. 

• Static framework: The model is a cross sectional framework. It does not account for the dynamic 

evolution of coordination mechanisms over time, or in reaction to changes in operational scale. 

• Moderating variables not tested: The moderating roles of warehouse type and operational scale are 

suggested but not tested; their effects might be more complex than the model captures. 

 

6.5 Future Research Directions 

• Empirical validation: The most important next step is a large-scale survey study testing H1–H4 with 

primary data from warehouse professionals in India, using measurement constructs developed from this study’s 

variable definitions. 

• Longitudinal studies: Pre-and-post studies examining how targeted coordination improvements affect 

OFE metrics over time would provide causal evidence that conceptual research cannot. 

• Multi-sector comparative studies: Testing the WC-FE Model across pharmaceutical, general e-

commerce, FMCG, and fashion warehouse contexts would reveal whether the relative importance of coordination 

dimensions varies by sector. 

• AI and automated coordination: As AI-driven WMS, predictive pick path optimisation, and digital twin 

warehouse technologies become prevalent, research on how AI changes the nature of coordination dimensions would 

be valuable. 

• SME warehouses: The WC-FE Model should be tested in small and medium logistics providers where 

manual processes predominate: a significant segment of India’s warehousing landscape that is under-researched. 

• Cold-chain coordination: A dedicated study of coordination mechanisms in pharmaceutical cold-chain 

warehouses in India would address a rapidly growing and operationally complex research gap. 
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